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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily form various fine wiring patterns and, as a result, 
shorten the lead time for production of a wiring board, by printing through discharging an 
ink containing metal particles having a sulfur compound adsorbed thereon using an ink-jet 
head composed of a cavity, a pressurizing device capable of causing a volume change of 
the cavity and a nozzle for discharging ink droplets. 

SOLUTION: Here, sulfur compound means a compound having one or more thiol 
functional groups or a disulfide compound. Such a sulfur compound is chemically 
adsorbed on the surface of metal particles when it is contacted with such particles in a 
solution or in a gaseous form, resulting in forming a monomolecutar film having a structure 
similar to a two dimensional crystal. Through the use of this property of such a sulfur 
compound, an ink containing metal particles having a sulfur compound adsorbed thereon 
is discharged on a substrate by means of an ink-jet head to thereby form a fine wiring 
pattern. A low viscous ink which can be discharged by an ink-jet head is prepared by 
introducing a hydrophilic or hydrophobic group to the sulfur compound on the side 
opposite to a thiol group to impart hydrophilic or hydrophobic property and choosing an 
appropriate solvent. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damag-es caused by the use o£ this translation. 

l .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word wiiich can not be translated. 
3 . In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Ink characterized by including tiie metal particle to wdiich the sulfur compound stuck. 
[Claim 2] The ink jet head wiiich is an ink jet head from the nozzle for which the pressurizer which 
exerts a volume change on a cavity and a cavity, and the ink droplet formed in the nozzle member 
can be breathed out, and it closes, and is characterized by being able to breathe out ink according to 
claim 1 and closing it. 

[Claim 3] They are the description and an airline printer about printing ink according to claim 1 to a 
substrate by the ink jet head according to claim 2. 

[Claim 4] The wiring substrate characterized by being formed by printing ink according to claim 1 
by the arbitration pattern by the airline printer according to claim 3. 

[Claim 5] The ink jet head to which the pressurizer vs^ich exerts a volume change on a cavity 
according to claim 2 is characterized by being formed of a piezoelectric device. 
[Claim 6] The Inkjet head to wiiich the pressurizer v^ich exerts a volume change on a cavity 
according to claim 2 is characterized by being formed of a heater element. 

[Claim 7] Ink in vv^ich a metal particle according to claim 1 is characterized for a golden particle by 
a certain thing. 

[Claim 8] Ink characterized by a sulfur compound according to claim 1 consisting of the mixture of 
the following sulfur compound. 

Rl-SH ~ [Claim 9] Ink characterized by a sulfur compound according to claim 1 consisting of the 
following chemical structure type. 

Rl-S-S-Rl ~ [Claim 10] Ink in which Rl of a sulfur compound claim 8 and given in nine is 
characterized by being the following chemical structure types. 

CnF2n - [Claim 11] Ink in which Rl of a sulfur compound claim 8 and given in nine is characterized 
by being the following chemical structure types. 

CnF2nCmH2m - [Claim 12] Ink in which Rl of a sulfur compound claim 8 and given in nine is 
characterized by being the following chemical structure types. 

H02C n (CH2) - [Claim 13] Ink in wdiich Rl of a sulfur compound claim 8 and given in nine is 
characterized by being the following chemical structure types. 

HO n (CH2) - [Claim 14] Ink in which Rl of a sulfur compound claim 8 and given in nine is 
characterized by being the following chemical structure types. 

H03S n (CH2) - [Claim 15] Ink in v^^iich Rl of a sulfur compound claim 8 and given in nine is 

characterized by being the following chemical structure types. 

H2Nn(CH2)- 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technique in which invention belongs] This invention relates to an airline printer. 
Furthermore, it is related with the airline printer using the ink jet head which makes an ink 
droplet adhere to a record medium selectively, and the Inkjet head and ink which are used for it 
in detail. It is related with the wiring substrate furthermore formed by this airline printer. 
[0002] 

[Description of the Prior Art] In recent years, the amount of manufactures of the wiring 
substrate used for electronic equipment etc. is increasing by leaps and bounds. Development of 
a computer, a communication link, a network, multimedia, etc. depends this not only on Japan but 
on the thing it is [ the thing ] quickly developed worldwide. Therefore, the number of the 
electronic equipment used for these not only increases, but is increasing. [ the class's ] 
Moreover, high performanceHzation also accelerates the electronic equipment used for them 
under the influence of rapid progress, and circuit pattern nearby detaiiedHzation of the wiring 
substrate used for it is demanded. 

[0003] On the substrate, manufacture of this wiring substrate formed the metal membrane on 
the approach of screen-stenciling a metal paste, or the substrate, and was formed by the 
approach of carrying out photolitho-etching of that metal membrane. 

[0004] The approach by the conventional screen-stencil is first explained based on drawing 3 . In 
.d.r.aw!.QS..3. , in 301, a screen mask and 303 show a metal paste and, as for a substrate and 302, 
304 shows a squeegee. Drawing 3 is the ** type sectional view showing the approach by screen- 
stencil in the set of (1) substrate and (2) screen mask, grant of (3) metal paste, printing of (4) 
metal paste, clearance of (5) screen mask, and the order of completion of a wiring substrate. 
(1 ) substrate: — set [ of (2) screen mask ]: — set the screen mask 302 to the position on a 
substrate 301. The circuit pattern of arbitration is formed in the screen mask 302. 
[0005] (3) Grant of a metal paste : give the metal paste 303 to the edge of the screen mask 302. 
The metal paste 303 distributes a metaled particle to resin and a solvent. 

[0006] (4) Printing of a metal paste : a squeegee 304 extends the given metal paste 303 on the 
screen mask 302. The silicone rubber in which the construction material of a squeegee 304 has 
moderate softness is used. Moreover, the rate which moves a squeegee 304 is decided in 
consideration of the magnitude of a circuit pattern, and the fluidity of the metal paste 303. 
Moreover, the rate is fixed. 

[0007] (5) Clearance of a screen mask, completion of a wiring substrate : if the screen mask 302 
is removed from a substrate 301, on a substrate 301, the metal paste 303 will remain in the 
shape of [ of the screen mask 302 ] a circuit pattern. By drying and calcinating this, the resin 
and the solvent component of the metal paste 303 are removed, and a wiring substrate is 
completed. 

[0008] Next, how to form a wiring substrate with photolitho-etching is explained based on 
drawin g 4 . In drawing 4 , in 401, a substrate and 402 show a metal membrane and 403 shows the 
resist film. D rawin g 4 is the ** type sectional view showing the approach by screen-stencil In 
formation of (1) substrate and (2) metal membranes, formation of (3) resist film, exposure and 
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development of (4) resist film, etching of (5) metal membranes, clearance of (6) resist film, and 
the order of completion of a wiring substrate. 

(1) Formation of a substrate:(2) metal membrane : form the metal membrane 402 used as a wiring 
material on a substrate 401. Formation of a metal membrane 402 is based on the wet forming- 
membranes method by the dry type forming-membranes method by vacuum evaporationo, a 
spatter, etc., plating, etc. 

[0009] (3) Formation of the resist film : form the resist film 403 of the thickness of homogeneity 
for a resist with a spin coat or a roll coat on a metal membrane 402. Although there are a 
negative mold and a positive type in a resist, it is all usable in this case. 
[0010] (4) Exposure and development of the resist film : expose with the exposure machine 
which is not illustrated through the photo mask which is not illustrated by the resist film 403. A 
lifting and negative resist insolubilize a chemical reaction and the part by which the resist film 
403 was exposed makes a positive resist easily dissolvable. A circuit pattern is formed in the 
resist film 403 by processing the resist film to a developer. 

[001 1] (5) Etching of a metal membrane : etch a metal membrane 402 by suitable etchaht. 
Etching has dry process and a wet method. 

[0012] (6) Clearance of the resist film, completion of a wiring substrate : remove the resist film 
403 from the dissolution with exfoliation liquid, or ashing, and form a wiring substrate. 
[0013] 

[Problem(s) to be Solved by the Invention] However, although the circuit pattern could be 
formed simple by the approach by screen-stencil, formation of a minute circuit pattern was 
difficult. If a circuit pattern micrifies this, the metal paste 303 will stop easily being able to go 
into the circuit pattern formed in the screen mask 302 of drawing 3 . Even if it furthermore 
enters, in case the screen mask 302 is removed, the metal paste 303 will all stop on a substrate 
301 at a circuit pattern. This is because the capillary tube force of a circuit pattern is high. The 
demand of the miniaturization of electronic equipment and high-performance-izing increases in 
recent years, and the demand of the minute circuit pattern integrated highly is increasing. Then, 
by photolitho-etching, the approach of forming a minute circuit pattern was developed in the 
metal membrane. Although this approach can form a minute circuit pattern, those manufacture 
costs are expensive. This has expensive manufacturing facilities, such as a photo mask, an 
exposure machine, and a resist coater, and must install these in a clean room. Moreover, when a 
resist is also applied with a spinner etc., the utilization ratio is remarkably low. The costs which 
manufacture takes as a result become very expensive. In order to pass through a complicated 
production process which was furthermore mentioned above, the technical problem that the lead 
time of manufacture is long occurs. The technical problem that especially lead time is long is the 
problem which influences continuation of an enterprise in the environment which product 
development in recent years is accelerating. 
[0014] 

[Means for Solving the Problem] The ink, the Inkjet head, airline printer, and wiring substrate of 
this invention create a wiring substrate with the airline printer which carries out the regurgitation 
of the ink containing a metaled particle and a metaled sulfur compound by the Inkjet head, in 
order to solve this problem. 
[0015] 

[Embodiment of the Invention] It uses that a sulfur compound and a metal carry out self- 
adsorption and this invention forms a monomolecular film. A sulfur compound names generically 
the compound or disulfide compound which contains one or more thiol functional groups in the 
organic substance containing sulfur. These sulfur compounds are spontaneously chemisorbed on 
the inside of a solution or the bottom of a volatilization condition, a golden substrate front-face 
top, or a golden particle fi'ont face, and form the monomolecular film near the two-dimensional 
crystal structure in it. That application attracts attention in the molecular film made by this 
spontaneous chemical absorption with the self-assembly-ized film, the self-organizing film or the 
self-assembly film, the call, and the current fundamental research. The substrate front face to 
chemisorb can form a self^assembly-ized molecular film not only like gold but like the surface of 
metal of silver, copper, indium, and gallium-arsenic etc. Although the reaction mechanism of the 
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chemical absorption of the sulfur atom in this surface of metal has not become clear thoroughly, 
it can consider the device in which a sulfur compound serves as Au(1) thio RATO (RS-Au+), and 
adsorbs for example, on a golden (0) front face. As for association with a golden atom and a 
sulfur atom, near (40—45 kcal/mol) and a very stable molecular film are mostly formed in 
covalent bond, as a solid-state surface functionalization technique by the organic molecular film, 
gloss appearance of the self-organizing of such an organic molecule is carried out, and it can be 
extended to fields, such as lubrication, wettability, anticorrosion, and surface catalysis. Moreover, 
the application to microelectronics and the bioelectronics fields, such as a molecular device and 
a living thing component, will be expected very much in the future. The main point of this 
invention is making the ink containing the metal particle to which the suHiir compound's stuck 
breathe out on a substrate by the InkJet head, and being able to form a detailed circuit pattern 
freely. Moreover, the magnitude of a circuit pattern is determined by the volume of the ink in 
which a ** Inkjet head is breathed out 

[0016] Next, the ink of this invention according to claim 1 is concretely explained based on 
drawing 5 and drawing 6 . It is the mimetic diagram showing that the molecule 52 of a sulfur 
compound sticks to the front face of the metal particle 51, self-assembly-ize drayy^^ing 5 on it, 
and it forms the molecular film of a sulfur compound. Moreover, drawing 6 is the mimetic diagram 
showing the condition that the metal particle 62 to which two or more sulfur compounds 61 
stuck exists in a solvent 63. The surface physical properties of the metal particle covered with 
the molecular film of a sulfur compound are determined by the property of the functional group 
which exists at the head of a molecular film. For example, hydrophilization of the surface of 
metal is carried out by introducing the H02C (carboxyl) radical of a hydrophilic property 
according to claim 12, HO (****) radical according to claim 13, H03S (sulfonic acid) radical 
according to claim 14, or NH2 (amino) radical into the opposite hand of the thiol group of the 
molecule of a sulfur compound. It is possible by introducing hydrophobic claim 10 and the 
phloroalkyi chain of 1 1 publications into the opposite hand of the thiol group of the molecule of a 
sulfur compound similarly to make a hydrophobic organic solvent, for example, an octane, 
Deccan, etc. carry out melting, and to make a homogeneity solution. Thereby, the solvent of 
arbitration can be used as ink. A solvent does not do chemical injury to the wiring substrate to 
print, and the thing of the hypoviscosity in which the regurgitation is possible is chosen with an 
Inkjet head. Although low-molecular hydrocarbons, such as low-molecular alcohol, such as water 
and ethyl alcohol, and isopropyl alcohol, and Deccan, and an octane, etc. are raised as an 
example, it is not limited to especially these. Moreover, ink is made to distribute a golden particle 
to stability, and a surfactant may be added in order to control wettability with a wiring substrate. 
A resinous principle may be added so that ink may individual-ize still more promptly on a wiring 
substrate. 

[0017] Next, claims 2 and 6 of this invention and the Inkjet head of seven publications are 
explained. An example of an Inkjet head which operates by the piezoelectric device of claim 6 is 
shown in drayying 1 , and the structure is explained to it. Drawmg 1 is the perspective view of an 
Inkjet head, and shows internal **** by the partial cross section, drawi ng 1 — setting — 101 — 
a nozzle member and 1 02 — a nozzle and 1 03 — a passage substrate and 1 04 — a cavity and 
1 05 — in a reservoir and 1 06, a diaphragm and 1 09 show a piezoelectric device and, as for a 
feed hopper and 107, 110 shows ink tank opening, as for a cavity septum and 108. Ink is filled by 
the reservoir 1 05 through the ink tank opening 1 1 0 from the ink tank which is not illustrated. It 
connects with two or more cavities 104 through a feed hopper 106, and a reservoir 105 fills ink 
to a cavity 104. Two or more cavities 104 are divided by the cavity septum 107, and are 
arranged at fixed spacing corresponding to print density. A cavity 104 serves as the nozzle 
member 101 and structure inserted into the diaphragm 108 in the slot minced by the passage 
substrate 103. A piezoelectric device 109 is ****(ed) by the diaphragm 105 corresponding to 
each cavity 104. The nozzle 102 is formed in the nozzle member 101 corresponding to each 
cavity 104. 

[0018] Next, discharging of the ink droplet of the Inkjet head of drawing 1 is explained using 
drawing 2 . Dr aw ing 2 is the sectional view of the cavity of the Inkjet head by broken-line A-B 
of dr awing 1 , and a reservoir part. In drawin g 2 , a diaphragm and 202 show a piezoelectric 
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device and, as for 203, an ink droplet and 209 show [ 201 ] the flow a nozzle and whose 208 a 
reservoir and 206 are [ a deformation backward piezoelectric device and 204 / for the diaphragm 
after deformation, and 205 ] ink as for a cavity and 207. Ink is filled by a reservoir 205 and the 
cavity 206 in order of [ tank / which is not illustrated / ink ] the arrow head of the flow 209 of 
ink. From the actuation circuit which is not illustrated by the piezoelectric device 202 formed on 
the diaphragm 201, if an electrical signal is sent, a piezoelectric device 202 will be contracted. 
Thereby, a diaphragm 201 deforms into the configuration of the diaphragm 204 after deformation, 
and deforms into the configuration of the piezoelectric device 203 after a piezoelectric device 
202 also deforming. The volume of a cavity 206 decreases, and a pressure is received, a nozzle 
207 extrudes, and the ink filled by the cavity 206 serves as an ink droplet 208, and is breathed 
out by this operation. 

[0019] Next, an example of an Inkjet head which operates by the heater element of claim 7 is 
shown in dra wing 7 , and the structure is explained to it. With the perspective view of the 
drawing 7 ink jet head, the partial cross section shows internal ****. drawi ng 7 — setting — 701 
— a nozzle member and 702 — a nozzle and 703 — a passage substrate and 704 — a cavity 
and 705 — in a reservoir and 706, a heater element substrate and 709 show a heater element, 
and, as for a feed hopper and 707, 710 shows ink tank opening, as for a cavity septum and 708. 
Ink is filled by the reservoir 705 through the ink tank opening 710 from the ink tank which is not 
illustrated. It connects with two or more cavities 704 through a feed hopper 706, and a reservoir 
705 fills ink to a cavity 704. Two or more cavities 704 are divided by the cavity septum, and are 
arranged at fixed spacing corresponding to print density. A cavity 704 serves as structure 
inserted into the nozzle member 701 and the heater element substrate 708 in the slot minced by 
the passage substrate 703. A heater element 709 is ****(ed) by the heater element substrate 
705 corresponding to each cavity 704. The nozzle 702 is formed in the nozzle member 701 
corresponding to each cavity 704. From the actuation circuit which is not illustrated by the 
heater element 709, if an electrical signal is sent, it will generate heat Ink evaporates and air 
bubbles are generated. Ink carries out the regurgitation from a nozzle 702 with these air bubbles. 

[0020] Next, the airline printer of this invention according to claim 3 is explained based on 
drawing 8 . A substrate is placed by the position on a stage. A guide shaft is placed on a 
substrate and an ink jet head is placed on this guide shaft. An ink jet head is movable in the 
direction of an arrow head with the control circuit which does not have a guide shaft top 
illustrated. Moreover, a guide shaft is also movable in the direction of an arrow head with the 
control circuit which is not illustrated similarly. Thereby, an Inkjet head is movable to the 
location of the arbitration on a substrate, and can carry out the regurgitation of the ink. 
Therefore, the circuit pattern of arbitration can be formed by carrying out the regurgitation of 
the ink of this invention with this airline printer. Moreover, the airline printer of structure which 
fixes an Inkjet head and moves a stage to the location of arbitration may be used. 
[0021] Next, the wiring substrate of this invention according to claim 4 is explained. The wiring 
substrate is having ink breathed out by the pattern of arbitration with the above-mentioned 
airline printer. Since there are liquid components, such as a solvent, in ink, it is necessary to dry. 
Especially the desiccation approach is not limited and can use the dryer by the heating element, 
the dryer of an optical exposure type, the dryer of an electromagnetic wave exposure type, etc. 
It is not especially limited by the construction material of a wiring substrate that the 
temperature at the time of desiccation of the above-mentioned solvent is borne, and there 
should just be resistance over a solvent. Silicon, glass, plastic resin, etc. are mentioned as an 
example. 
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[Drawing 6] 
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